The compounds responsible for the characteristic odor of eight fresh non-edible Basidiomycetes fungi were evaluated. The volatile organic compounds from the fresh samples present in the headspace of a sealed vial were determined by solid-phase microextraction gas chromatography-mass spectrometry, using a PDMS/DVB fiber. A total of twenty-eight components were identified, the most frequent being 1-octen-3-ol and 3-octanone.
Mushrooms have been widely consumed since ancient times as a food source. Their characteristic flavor/odor producing substances can be cataloged into non-volatile and volatile components [1] . Among the diverse volatile metabolites, a series of aliphatic C-8 oxygenated constituents are the main compounds found in the edible species and have been reported to be the major contributors to the characteristic fungal odor [2] . They are the product of the oxidation and enzymatic cleavage of either linoleic or linolenic acids and are classified as oxylipins, molecules which take part in a wide range of biological processes [3, 4] .The objective of this study was to determine the odor producing compounds present in eight field collected fungal species not used as food and comparing these with those found in accepted edible species [2] .
The volatile organic compounds analyzed belong to the following species: Mycena chlorinella, Rhizopogon roseolus, Pholiota spumosa, Telephora terrestris, Hygrocybe coccinea, Geastrum triplex, Ramaria flaccida and Laccaria laccata [5] . Chemical antecedents of non-volatile compounds in six of the eight studied species already exist [6] [7] [8] [9] [10] [11] [12] [13] [14] .
Twenty-eight volatile constituents, distributed in the eight species under study, were identified using National Institute of Standards and Technology (NIST) MS SPECTRAL Library (2000) ( Table 1) . Although 1-octen-3-ol is one of the most abundant and organoleptically important odor components in all the species, other important flavor/odor compounds were 3-octanone, 3-octanol, and 2-octen-1-ol, among others [18] , confirming the importance in aroma of the double bond and the position of the hydroxy group, as reported previously [19] . 1-Octen-3-ol has been shown to be a potent slug antifeedant [20] . All of these compounds were present in seven of the eight species under evaluation.
Only small amounts of monoterpenes have been detected in the volatile constituents of wild basidiocarps as compared with those reported for cultured species [2] . In this work, limonene was identified in five of the wild species, but only in very low concentrations (< 1%); only in H. coccinea was the concentration of limonene significant (3.4%).
Determination of volatile organic compounds by SPME directly in the head space of a vial containing only the fungal sample truly represents the components as they are perceived by the nose, without interference due to the soluble compounds extracted by the solvent when liquid extraction is applied, followed by traditional GC technique.
1738 Natural Product Communications Vol. 4 (12) 2009 Piovano et al. This is the first report on the profile of the odor producing volatile organic compounds of the wild species investigated. There was not a great difference in the content of the volatiles between the edible and non-edible fungi regarding the more abundant compounds that are defined as providing the "mushroom-like flavor" and "raw mushroom" odor [1] .
Experimental
Plant materials: Fresh, whole, mature specimens, in good condition, were collected in the Reserva Nacional Forestal Lago Peñuelas (Biosphere World Reserve, UNESCO 1984), Valparaíso (V Region), Chile from August to September 2007, and transported in paper bags for immediate analysis. From each species, 2-3 g was used for the assay. Chromatographic conditions: Volatiles were collected from the head-space of each sample placed in a 20 mL vial by solid-phase microextraction using a polydimethylsiloxane/divinylbenzene PDMS/DVB fiber (Supelco) during 30 min. at room temperature [15] [16] [17] . The fiber was then placed for 5 min in the injection port of the GC. Analyses were performed on a Hewlett-Packard GC/MS 6890 system. The chromatograph was fitted with a 30 m x 0.25 μm x 0.25 mm BPX-5 column with helium as carrier gas at a flow rate of 1 mL/min. The injector temperature was 250°C. The oven temperature was programmed as follows: initial temp 40° C (2 min), then heated at 10° C/min until 270° (4 min).
The MS were recorded in mode SCAN, using a potential of 70 eV for ionization by electron impact.
